Evidence for cholinergic neuronal loss in brain in congenital ornithine transcarbamylase deficiency.
Congenital ornithine transcarbamylase (OTC) deficiency in humans is associated with seizures and mental retardation. As part of a series of studies to delineate the neurochemical features of OTC deficiency, activities of choline acetyltransferase (ChAT) and acetylcholinesterase (AChE), respectively, were measured in brain regions of the congenitally hyperammonemic sparse-fur (spf) mouse, a mutant with an X-linked inherited defect of OTC. ChAT activities were reduced by 63% (P < 0.01) in cerebral cortex of spf mice compared with CD-1/Y controls. Activities of the GABA nerve terminal marker enzyme, glutamic acid decarboxylase, on the other hand, were within normal limits. Using an immunohistochemical technique with a monoclonal antibody to ChAT, a significant loss of ChAT-positive neurons was observed throughout the cerebral cortex, septal area and diagonal band of spf mice. These results suggest that a loss of forebrain cholinergic neurons is a feature of congenital OTC deficiency in these mutants. Possible pathogenetic mechanisms responsible for the cholinergic neuronal loss in congenital OTC deficiency include neurotoxic effects of ammonia and accumulation of quinolinic acid.